To the Editor: Wolfram syndrome (WS, MIM 222300) is a rare autosomal recessive disorder caused by mutations in WFS1 or CISD2 (WFS2). Its prevalence is estimated to be one in 160,000 to 770,000. [1] Patients usually present with insulin-dependent diabetes mellitus (DM) at around 6 years old and then with optic atrophy (OA) at around 11 years old. Other symptoms, such as diabetes insipidus, sensorineural deafness, urinary tract abnormalities, and neuropsychiatric disorders, occur at older ages and affect a fraction of individuals. The expected age at death is approximately 30 to 40 years, mostly caused by respiratory failure. WS is inherited in an autosomal recessive manner, while some pathogenic mutations in the WFS1 gene are dominant, are associated with hearing impairment, OA, DM, and psychiatric problems, and cause Wolfram-like syndrome. [2] In the present report, we describe a case of WFS1-related spectrum disorder onset with non-insulin-dependent DM and OA in a Chinese patient. This patient had compound heterozygous mutations in the WFS1 gene, and a novel nonsense mutation, c.2217C>A, was found.
A 19-year-old man was referred to our department with a 5-month history of DM and a 7-year history of progressive visual loss. Five months earlier, the patient presented to the local hospital with polydipsia, polyphagia, and polyuria and weight decreasing from 58 (1 year earlier) to 52 kg. His height was 173 cm. Fasting serum glucose was 14.4 mmol/L, and anti-glutamic acid decarboxylase, anti-islet cell antibodies, and anti-insulin autoantibodies were negative. He was diagnosed with type 2 DM and was treated with intensive insulin therapy (multiple daily insulin injections) for 1 month. Then, his therapy gradually changed to acarbose and 2 U recombinant insulin glargine at bedtime. Those symptoms resolved once the therapy was initiated. He came to our department for counseling on future management. W-e conducted a 2 h oral glucose tolerance test with a standard meal. His serum glucose, insulin, and C-peptide were 5.2 mmol/L, 2.95 mIU/mL (normal range: 5.2-17.2 mIU/mL), and 0.57 ng/mL (normal range: 0.8-4.2 ng/mL) at 0 h and were 3.2 mmol/L, 13.77 mIU/mL, and 2.68 ng/mL at 2 h, respectively. Hemoglobin A1c (HbA1c) was 5.7% and C-reactive protein was 0.19 mg/L. Urine albumin was negative. The patient has no siblings. His parents are nonconsanguineous and have no signs or symptoms. His grandmother on his father's side was diagnosed with type 2 DM at 62 years of age.
The patient was young and not obese. Suspecting that he had genetic diabetes such as maturity-onset diabetes of the young or recessive genetic syndromes, we performed whole-exome sequencing and patient consent forms were obtained. No diabetes-associated genetic defects were detected except for compound heterozygous mutations in the WFS1 gene. Sanger sequencing confirmed that the patient inherited a missense variant, c.1673G>A, from his father and a nonsense variant, c.2217C>A, from his mother [ Figure 1 ]. Both parents carry one mutated allele and do not have hearing impairment, OA, or DM. Given the genetic testing results, we suggested that the patient receive optic nerve and hearing tests. His visual acuity was normal before 11 years of age and gradually decreased to 20/40 and 20/50 in each eye. Brain magnetic resonance imaging showed bilateral optic nerve atrophy. Audiometry demonstrated normal hearing. No signs of urological abnormalities or psychiatric disorders were observed. DM, OA and gene mutations confirmed the diagnosis of WFS1related spectrum disorder.
WS is a rare, neurodegenerative, progressive, autosomal recessive disease, and the diagnosis requires the coincidence of insulin-dependent DM and bilateral OA before the second decade. [1] Though the patient presented here was confirmed to have bilateral OA, his non-insulindependent DM is atypical for WS. The application of nextgeneration sequencing technology allowed rapid diagnosis and appropriate evaluations.
Genetic analyses have identified more than 300 pathogenic variants in WFS1, and the severity of the disease varies with the mutation type. Efforts have been put into establishing genotype-phenotype correlation for better diagnosis and management. [3] Our patient's c.1673G>A mutation causes a substitution of arginine at residue 558 for histidine, and the c.2217C>A mutation generates p.Y739X, which has never been reported. A brother and sister with the same p.R558C mutation in compound heterozygosity with a p.E864X nonsense mutation were reported to have DM and OA in their teens without any signs of other problems. [4] According to the genetic test results, our patient is likely to have a mild form of WS.
What is special about this patient is that his DM was diagnosed at an early stage and he had not progressed to insulin-dependent DM with good control of serum glucose. Certain dominant WFS1 mutations have been discovered to cause type 2 DM due to relative insulin insufficiency, but recessive mutations are almost always considered to cause insulin-dependent DM. [2, 5] The patient's parents do not have DM, visual loss, or hearing problems. He maintained glucose control with diet and exercise and without medication for the next 3 months, and his HbA1c was 6.4% at the last follow-up. The prognosis of this patient remains to be further studied. This case can broaden our knowledge about WFS1 gene function in DM and its genotype-phenotype correlation.
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